Kaposi sarcoma is the most common HIV-associated neoplasm, frequently presenting with oral mucosal involvement. This retrospective study aimed to assess
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immunosuppressive therapy and expresses borderline to intermediate behavioral qualities. Endemic (African) KS and epidemic (HIV/AIDS associated) KS are far more aggressive, fulminant forms of disease with potentially fatal consequences. 6 Despite distinct pathogenetic mechanisms, all forms share the fundamental clinical and morphological features that typify KS. 2, 3 The true malignant potential of KS remains contentious with most lesions demonstrating attributes of reactive, hyperplastic processes while the more clinically advanced and infiltrative lesions display qualities of a frankly malignant nature. 7 Human herpes virus-8 (HHV-8) is implicated as the etiological agent in all forms of disease, yet, infection alone is inadequate for KS initiation and progression.
Underlying immune suppression is generally a prerequisite for development of KS. 3, 8, 9 Epidemic KS arising in the context of the HIV/AIDS pandemic remains the most frequent clinical form of disease characterized by the greatest malevolence and poorest prognosis. This is due in part to the presence of overwhelming co-existent neoplastic and infectious disease. Disseminated KS in the untreated HIV-positive patient heralds progression to AIDS with many of these patients failing to survive beyond 6-months. 8 More than two thirds of the global HIV-infected population resides in poverty-stricken regions of sub-Saharan Africa, with an estimated 5.6 million sufferers in South Africa alone. 10 Epidemic KS thus constitutes the bulk of our surgical cases with almost no cases of the endemic type identified. Oral mucosal lesions of epidemic KS occur concurrently with cutaneous lesions in 71% of patients. The oral cavity represents the initial site of KS in up to 22% of cases, often being the first clinical indication of HIV infection in previously undiagnosed individuals. 5, 11 Furthermore, oral Kaposi sarcoma (OKS) is prognostically significant 4 in antiretroviral naive patients, portending far greater mortality than KS in untreated patients with cutaneous lesions only.
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The microscopic features of KS are for the most part easy to recognize; nevertheless, the increasing number of morphologic variants as reported in cutaneous KS potentially presents a diagnostic obstacle for the histopathologist.
Confounding this further in epidemic cases of KS is the presence of parallel pathology, often due to disseminated infections, occurring concomitantly in KS biopsy specimens. The aim of this study was to describe the multitude of growth patterns encountered in a series of OKS lesions, including documentation of a newly recognized microscopic variant which we have termed desmoplastic KS (DKS). The presence of co-existent infectious pathology was also investigated. Awareness of such histological diversity facilitates distinction of OKS from possible mimics, allowing for accurate, timely diagnosis and optimal patient management.
MATERIALS AND METHODS
All cases diagnosed histologically as OKS between 1990 and 2011 were retrieved from the departmental archives of the Oral and Dental Hospital of the University of Pretoria, South Africa. KS from extra-oral sites and cases with diagnostic ambiguity were omitted from the study. The routine hematoxylin and eosin-stained sections were retrospectively analyzed by two independent examiners both separately and jointly in order to characterize the morphological features.
Morphology alone was diagnostic of KS in the majority of cases. Immunohistochemistry including CD31, CD34, D2-40 and HHV-8 was performed where confirmation of the diagnosis was needed (Table I) . Following histopathological analysis, the cases were categorized as one of seven morphological variants according to the predominant growth pattern which constituted more than fifty percent of the total volume of lesional tissue. Clinical details pertaining to each case were recorded, based on evaluation of the histology request forms and diagnostic reports (Table II) . Telangiectatic KS (TKS) comprised similarly advanced, exophytic lesions with marked surface ulceration (n=22; 16%). These cases had prominent, engorged, ectatic vascular spaces and abundant extravasational hemorrhage ( Figure 2C ). An overall decrease in cellularity was appreciable. Hemosiderin deposits and eosinophilic globules were plentiful. Interspersed pockets of plasma cells as seen in oral LLKS were also noteworthy ( Figure 2D ). The last three descriptive categories in this series were lymphangiectatic KS (n=12; 9%), ecchymotic KS (n=3; 2%) and anaplastic KS (n=2, 1.5%) (Table II) . 
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Contrary to the dramatic decline in the prevalence of KS observed within developed countries following introduction of successful highly active antiretroviral therapy (HAART), rates continue to surge in resource-poor regions. The impact and effects are far-reaching, being no more prevalent than in South Africa that is currently home to more HIV-infected persons than any other country. LLKS is a widely accepted cutaneous variant with a striking predilection for the lower extremities arising in background lymphedema. It is a rare cutaneous form, accounting for less than 5% of the variants thus far documented. 24 LLKS is responsible for a bullous-like clinical appearance in skin lesions, a feature not evident in the oral cavity. The clinical significance of LLKS is unknown; however, lymphedematous cutaneous variants forecast a poor clinical outcome. The profound immune suppression that accompanies epidemic KS predisposes patients to development of disseminated systemic opportunistic infections and other neoplasms. 28 The occurrence of co-existent infections, dermatoses and neoplasms has been described in cutaneous KS and to a lesser extent in OKS. [28] [29] [30] [31] [32] [33] Twenty-five cases in this series showed co-existent pathology, most commonly in the form of superficially invasive candidiasis. This is not unexpected, considering oral candidiasis represents the most frequent intra-oral manifestation of HIV, regardless of stage. Triple pathology was evident in a case of LLKS that contained endothelial cells with intranuclear cytomegalovirus (CMV)
inclusions as well as invasive fungal hyphae (Figure 4 ). An example of DKS contained a single non-necrotizing granuloma with a sarcoid-like appearance.
Limited preliminary special investigations were negative for fungal or Mycobacterial agents, not entirely ruling out an infectious origin. The co-existence of KS and granulomatous inflammation occurring at the same site has been documented in the skin. 33 The diagnosis of a sarcoid-like reaction should be made with caution following careful exclusion of a concurrent infectious process. On the contrary, non-infective granulomas may potentially represent foreign body or unusual drug reactions. The microscopic diversity of OKS and the high prevalence of co-existent pathology provide the histopathologist with distinct diagnostic challenges often perpetuated by inadequate clinical details. Heightened awareness of the histopathological spectrum of OKS should expedite an accurate diagnosis.
Moreover, the diagnosis of OKS should be diligently followed by serological investigation in instances where a patient's retroviral status is unknown. Multiple concurrent pathologic processes within the same biopsy specimen are prognostically significant, signalling marked immune deterioration or the possibility of IRIS in patients following recent HAART induction.
